THE  GENERATION  OF ELECTRICITY          173
e drum armature the coils of tbe copper wires crossed each other,
th at the commutator end and at the back of the armature, and in
e early forms there were always two layers of wire.   As each coil
cupied a certain portion of the circumference at opposite ends of a
ameter, when a certain number of coils had been wound, the arma-
re was completely covered, but there were only half the coils on
.at were required, so a second layer was put on, commencing at the
>posite side of the armature to that at which the first layer corn-
enced, and a second lot of coils were wound over the first, insulation
iing placed between the two layers and between the wires, where
iey crossed at the back and in front of the armature.   It was neces-
a:y in this form of winding to allow a large space, both at the back
nd the front, so that the ends of the coils which came out to the
>xnmutator were very much longer than those in the Gramme ring.
a both the Gramme ring and the early Siemens' machine successive
DUs were connected together in series, the end of No. 1 coil, being
zmnected to the commencement of No. 2, the end of No. 2 to the
Dminencement of No. 3, and so on.    In the Siemens' armature with
tvo layers, the under layer formed the coils connected to one half of
ae commutator, while the layer on top formed the coils connected to
ne opposite half of the commutator.   This  construction has  also
isappeared.   There were frequent troubles with that form of winding
com the breakdown of the insulation between the wires which crossed
ach other at the back and front of the armature.   Wires between
^Mch a large portion of the total pressure generated by the machines
xisted were often very close together, and the insulation would
.Tadually break down, sparking between the wires resulting, and coils,
>r portions of them, burning.    In both the early Siemens' and the
3-ramme ring armatures there were also troubles only too frequently,
arom the breakdown of the insulation between the coils and the iron
sore, this leading, as will be explained in Chapter VIL, to burning out
>f some of the armature coils.  The next step in the drum armature was,
>nly one layer was wound, and each alternate coil was connected to
"Jhe opposite brush.   There were only two sets of brushes to the early
naacMnes.   This arrangement meant that the full pressure generated
by the machine existed between the adjacent coils, and this, again, in
tie early days of generator construction, led to sparking between
adjacent coils and to the burning of portions of the  armature.
Modern practice has settled down to one form of armature, the dram,
to one construction of core, that which has been described, the slotted;
tut there are two forms of windings, known as the wave and lap wind-
ing, for the arrangement of which the reader is referred to the text-
books specially devoted to the subject.   In both forms it is arranged
that a certain number of coils are always delivering a positive current
to the positive brashes, and certain other coils are at the same time